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AMENDMENTS TO THE CLAIMS 



1-2. (Previously canceled) 

3 . (Currently amended) A method for manufacturing a semiconductor device 
comprising: 

implanting n-tvpe impurities within an NMOSFF.T farming region during a fi™™.;™ 
of channel regions and n-iype ^ Hirce/'drain rep ions- 

implanting horon ions for forming a channel region t o adjust threshol d voltage within 
said NMOSFET fanning retiion divide d bv an element dividing rep ion; 

implanting two different ions after said i m plantation of boron, eomp ri.dnp- 

implanting arsenic ions in a semiconductor substrate at a first acceleration 
energy level which suppresses a reverse short channel effect to form arsenic ion implanted 
regi ° nS hereby forming said source/drain region* w ithin said NMQSFET forminp rP,,i»»- 

after said implanting said arseni c ions, c ontinuously implanting phosphorous 
ions in the arsenic ion implanted regions, fetowmg the aiaenic iun implanting, at a second 
acceleration energy level lower than the first acceleration energy level, so as to form a 
concentration peak of the phosphorous ions located in the arsenic ion implanted region; and 

performing a heat treatment to activate the arsenic ions and the phosphorous 
ions in the ion-implanted regions to form source/drain regions and buffer regions, said buffer 
regions comprising phosphorous ions and extending beyond said source/drain regions, 
thereby suppressing transie nt enhancem e n t di ffusion tTF.m of a horon im P 1 ant ed region- »n H 
forming an NM QSFET havinp thg> ^nr^/Hr.in 
wherein jwu J FnAt acc e leration ene r gy is no grcatu than 15kcV . 



4. (Currently amended) The method as defined in claim 3. wherein n-tvne impurities are 
implanted in the NMOSFFT repio n to form an n - t voe extension n- ( M 0n before said [mn janting 
said two different ions fii r tl u -i . ompristng 

implanting n-lvp e iinpuiilics in sa\£ subj,liatc tu form an iHvpc ex t emion icgiun 
befoic the a r senic and p hosph o rous implanting . 
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5. (Currently amended) The method as defined in claim 3, wherein a dosage of the 
arsenic ion is determined to obtain desired-electrical characteristics required for the 
NMOSFET said semtcondoctoi d e vic e , and an acceleration energy and a dosage of the 
phosphorous ion are determined such that an ion-implanted region of the phosphorous ion 
extends beyond a bottom surface of an ion-implanted region of the arsenic ion. 

6. (Currently amended) The method as defined in claim 3, wherein the acceleration 
energy of the arsenic ion is not greater than j 5 keV. and th* ^deration en,»r»v »f.h. 
phosphorous ion is not greater higher than JL£ +0 keV and is lower than that of the. ,r„ n ,r inn 

7. (Currently amended) The method as defined in claim 3, wherein the dosage of the 
arsenic ion is between 2 x 10' W and 1 x 10' W, and the dosage of the phosphorous ion 
is between 5 x 10 |4 / C nr and 1 x lO'Vcm 2 2 x 1 0 ",W. 

8. (Currently amended) A method for manufacturing a semiconductor device 
comprising: 

implanting arsenic ions in a semiconductor substrate at a first acceleration energy 
level to form an arsenic ion implanted region; 

after said implanting said arsenic ions, implanting phosphorous ions in said arsenic 
ion implanted region at a second acceleration energy level lower than said first acceleration 
energy level; and 

performing a heat treatment to activate said arsenic ions and phosphorous ions to form 
an n-type source/drain main region comprising arsenic and phosphorous ions, and an n-type 
source/drain buffer region comprising phosphorous ions, said n-type source/drain buffer 
region extending beyond said n-type source/drain main region, 

wherein said first acceleration energy is no greater than 1 5keV and said second 
acceleration energy is no greater than 1 0 keV 



9. (Previously presented) The method as defined in claim 8, wherein said dev 
comprises an n-type metal oxide semiconductor field effect transistor (NMOSFET) 



ice 
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1 0. (Previously presented) The method as defined in claim 9, wherein said NMOSFET 
comprises a gate electrode formed over a channel region, and wherein said n-type 

source/drain buffer region separates said n-type source/drain main region from said channel 
region. 

1 1 (Previously presented) The method as defined in claim 10, wherein said substrate 
comprises monocrystalline silicon and said arsenic ion implanted region comprises an 
amorphous silicon region. 

12. (Previously presented) The method as defined in claim 1 1, wherein a p-n junction 
formed at a first interface between said channel region and said buffer region is separated 
from a second interlace between said amorphous silicon region and said monocrystalline 
silicon. 

13. (Previously presented) The method as defined in claim 1 1, wherein point defects 
generated by said implanting phosphorous ions are absorbed by said amorphous silicon, such 
that diffusion of said phosphorous ions during said heat-treating is suppressed. 

i 4. (Previously presented) The method as defined in claim 3, wherein said first 
acceleration energy level comprises about 10 keV or less. 

1 5. (Previously presented) The method as defined in claim 8, wherein said first 
acceleration energy level comprises about 10 keV or less. 

1 6. (Previously presented) The method as defined in claim 8, wherein said heat-treating 
comprises heat treating at about 1000°C for about 10 seconds. 

1 7. (Previously presented) The method as defined in claim 8, where an arsenic 
concentration in said n-type source/drain main region is between 1 x 10 20 /cm 2 and 5 x 
10 2 W and a phosphorous concentration in said n-type source/drain buffer region is 
between 1 x lO'Vcnr and 5 x lO'^enr. 
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1 8. (Currently amended) The method as defined in claim 3, wherein said farther 
wmprismgHmpfemtmg boron ions are implanted in said semiconductor substrate to form a 
well region, said arsenic ions being implanted in said well region of said semiconductor 
substrate. 

* 

1 9. (Currently amended) The method as defined in claim 1 8, wherein said farther 
emnpiLinfe. implanting boron ions are implanted in said well region of said semiconductor 
substrate to form said a channel region. 

20. (Previously presented) The method as defined in claim 1 9, wherein said implanting 
boron ions to form said channel region comprises implanting boron ions at 30 keV at a dose 
of 1.0 x lO'Vcm-'. 

2 1 (Previously presented) The method as defined in claim 20, further comprising: 
forming a gate electrode on said channel region; 

implanting arsenic ions in said well region to form extension regions; 
performing a heat treatment to activate said arsenic ions in said well region; and 
after said performing said heat treatment, forming sidewalks on said gate electrode. 

22. (Currently amended) A method of manufacturing a semiconductor device, 
comprising: 

forming extension regions by implanting first arsenic ions in a semiconductor 
substrate; and 

forming source/drain regions and buffer regions extending beyond said source/drain 
regions, comprising: 

implanting second arsenic ions in said semiconductor substrate at an 
acceleration energy level which is no greater than 1 5keV to form arsenic ion implanted 
regions adjacent to said extension regions; 

implanting phosphorous ions in said arsenic ion implanted regions at an 
acceleration energy level which is no greater than 1 0 keV for implanting said second arsenic 
ions, so as to form a concentration peak of the phosphorous ions located in the arsenic ion 
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implanted region; and 

performing a heat treatment to activate said arsenic ions in said arsenic ion 
implanted regions and said phosphorous ions. 
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